ABSTRACT
INTRODUCTION
crisis in the United States sets off a crisis in Europe and consequently engulfs the whole world. Indeed, following the subprime crisis that began in 2007 and exploded in September 2008, the turbulence began spreading to European financial markets leading to a general loss of confidence because banks have become more reluctant to lend money to other banks in the interbank market. Consequently, a shortage of liquidity in the money market and an increased demand for liquidity from the European Central Bank (ECB) are recorded. The increase in the long-term Money Market Rate (MMR) reflects the increasing uncertainty about the reliability of counterpart banks (Aristei and Gallo, 2012) . Faced with this crisis, the ECB increased the liquidities attributed with its long-term refinancing operations (LTRO). In addition, to support the increased demand for foreign currency liquidity the ECB provided dollar liquidity by the "Term Auction Facility" operations (Abbassi and Linzert, 2012; Cecion et al., 2011) .
As a result of this crisis, the U.S. investment bank "Lehman Brothers" has fallen into bankruptcy in September 15, 2008 ; which further exacerbated the situation by increasing the credit risk on the interbank market. This prompted the ECB to lower its policy rate several times and adopt unconventional measures. Indeed, in October 2008, the ECB conducted refinancing operations with fixed rate call for bids and expanded the list of eligible collateral. In addition, it continued to provide foreign currency liquidity.
In order to decrease the impact of the sovereign debt crisis on the transmission mechanism of monetary policy, a program for securities markets (Securities Market Program -SMP) was established in May 10, 2010. It allows the Eurosystem to intervene in the secondary bond markets in the euro area by purchasing private and public This study revolves around the following structure. In section 2, we review the empirical literature related to the impact of the financial crisis on the transmission mechanism of policy rates to bank rates. Then, in section 3, we present the econometric methodology we adopt. In section 4, we present the data and discuss the results provided by the PL approach. Section 5 presents the impact of the financial crisis on the degree of the long-run pass-through. Section 6 concludes and presents some policy recommendations.
LITERATURE REVIEW
There is a vast literature on the pass-through of interest rates, which was expanded after the global financial crisis. In considering whether the crisis has changed the transmission of interest rate, Jobst and Kwapil (2008) study the long-term pass-through to lending rates in Austria and cannot detect striking differences in the process of passthrough from the beginning of the financial crisis. In addition, according to the Bundesbank (2009) and ECB (2009) the transmission from MMR to lending rates and deposit rates works relatively well during the financial crisis even when banks tightened their credit supply. However, for the European Monetary Market (EMU) Cihak et al. (2009) suggest a slower short-term pass-through during the crisis. Similarly, Karagiannis et al. (2010) notice that there is a widening of the spread between MMR and bank rates at the beginning of the financial crisis i.e. the long-and shortterm pass-through has been limited to some extent.
In addition, Belke et al. (2013) investigate the monetary transmission process in the euro area between 2003 and 2011 and find considerable differences in the degree of long-and short-run pass-through with regard to the different rates on either loans or countries. In most cases, they concluded that the pass-through is incomplete and the dynamics of adjusting loans are different because of the fluctuations in the MMR. In addition, Blot and Labondance (2013) demonstrate that the heterogeneity of the degree of short-and long-term interest rate pass-through between the euro area member States was more pronounced following the financial crisis.
So, in order to estimate the long-term relationship between banks interest rates and reference market rates, we adopt the following equation:
with ! refers to either credit or deposit rates, MMR t y ! denotes thex ! corresponding money market rate and ! is the error term.
MMR is the marginal cost of prices mostly adopted in the related literature thanks to its ability to reflect marginal cost of funds. ! and ! are the long-run coefficients. ! is the profit margin and ! measures the degree of pass-through from market rates to bank interest rates. The long-term pass-through is complete if ! is statistically equal to 1. But if 0 < ! < 1, the pass-through is incomplete. This implies that the elasticity of demand to deposits and borrowings is incomplete and also banks have some degree of market power. Equation (1) can be estimated using the Engle and Granger Ordinary Least Squares (EG-OLS) procedure and provides a consistent estimate of the pass-through coefficient provided that the two sets of non-stationary interest rates are cointegrated. The problem with the EG-OLS is that the statistical tests of the OLS estimation of equation (1) do not have asymptotically standard distributions. Therefore, we use the PL approach, that we introduce in the following paragraph, for the subsequent analysis.
While comparing the PL-approach to the EG-OLS procedure, we find that the PL estimator is asymptotically unbiased and normally distributed and proved to perform well in finite samples. In contrast, the EG-OLS estimator, despite being consistent, has two limitations: first, it is biased in finite sample and this can lead to an incorrect assessment of the effectiveness of monetary policy mechanism and hence serious miscalculations policy. For example, if the degree of pass-through is underestimated the policy may be excessively tight in the fight against inflationary pressures, resulting in serious bad consequences for growth and employment (Liu et al, 2008) . Second, the distribution of the EG-OLS estimator is not asymptotically normal, which makes it difficult to draw meaningful statistical inferences from long-term coefficients, even in very large samples. These two problems are avoided by applying the PL approach. Indeed, this method includes the effect of the dynamics, i.e. past and future changes in the MMR, in modeling long-term pass-through. Past and future expectations of changes in the market rates are key determinants of bank interest rates. A further advantage of the PL approach is that it is adapted to situations where the long-term relationship between bank rates and market rates may be subject to structural changes. The Clute Institute Furthermore, the PL method is well suited for estimating long-term relationships between cointegrated variables. The inclusion of lagged differences eliminates the problem of endogeneity and also the problem of autocorrelation can be corrected by the inclusion of the lag of the error correction term. Hence, Loretan and Phillips (1991) propose to estimate the following equation:
They show that the estimated parameters are equivalent to those obtained by estimating a cointegrated VAR system via maximum likelihood. Thus, the parameter estimates are asymptotically unbiased and normally distributed.
DATA AND RESULTS

Data Overview
This paper investigates the long-run pass-through from market rates to bank rates using a sample of central banks of eight member countries of the Euro area namely the Bank of Germany (DE) Interest rates are observed on new monthly contracts 1 over the period spanning from January 2003 to February 2014 and include both credit and deposit rates. Among the lending rates we analyze the interest rates on consumer credit less than one year, the interest rates on short-term loans to non-financial corporation's (NFCs) for loans over one million Euros and the interest rate on mortgage loans of less than one year. Regarding deposit rates we consider the interest rates on deposits with agreed maturity from households for less than one year, the overnight interest rates on deposits from households and the overnight interest rates on deposits of NFCs. Reference Market rates are the 3-month Euribor (Euro Interbank Offered Rate) and the EONIA rate (Euro Overnight Index Average) for the overnight rates.
According to the figures presented in Appendix B, all bank rates follow a similar trajectory. In fact, each series witnesses four phases: a first phase of stability (zero trend) then a phase of rapid growth followed by a phase of a faster drop than that of growth and finally a fourth phase marked by a return to stability more or less characterized by a slight increase from 2010. This can be explained by the diffusion of the sovereign debt crisis in Europe. However, the subprime crisis is eventually noticed in all graphs and results in a peak in September 2008.
Descriptive statistics of interest rates (see Tables1 and 2) show the heterogeneity between countries in terms of rates means and standard deviations. In average, the lending rates are higher than the deposit rates. More specifically, the mean credit consumption rates vary between 4.361 in Finland and 9.213 in Italy while for the household deposit rate with agreed maturity the mean is between 2.012 (for Italian rates) and 3.379 (for Greek rates). As regards the standard deviation it suggests similar results except for deposit rates where heterogeneity is clearer for the overnight deposit rate of NFCs.
Regarding the correlation (see tables presented in appendix C) between the bank rates and the money market rate, Greece stands out as the Greek credit rates to the consumer are negatively correlated with MMR. In contrast, other countries such as Austria and Finland show bank rates strongly correlated with MMR. Accordingly, the ability of monetary policy to manage the bank rates (lending and deposit) may differ significantly from one country to another and impulses of monetary policy will not be transmitted homogeneously across countries. Tables 3 and 4 report the estimation results of the long-run pass-through from market rates to bank rates using the PL approach. Regarding lending rates, results clearly show that the pass-through of market rates to credit rates of NFC and Mortgages credit rate is more pronounced as compared to that of credit consumption rates and exceeds in some cases the pass-through of market rate to Euro Zone. For instance, the pass-through of money market rate to credit rates of NFC for Germany (0.331), France (0.325), Austria (0.347) and Finland (0.326) is higher than that to the Euro Zone (0.270). Similarly, the pass-through of money market rate to mortgage credit rate is higher for Germany (0.249), Austria (0.291) and Finland (0.324) than that to the Euro Zone (0.196) whereas the pass-through to Greece (0.196) and Spain (0.195 ) is similar to that to the Euro Zone (0.196). However, the passthrough of MMR to credit consumption rates is low for most countries except for Italy (0.210) which is largely higher than that to the Euro Zone (0.131). Spain (0.132) and Finland (0.137) show a pass-through comparable to that to the Euro Zone (0.131). It is also worth noting that the long-term pass-through of MMR to lending rates is positive for all countries except the pass-through of MMR to credit rates of NFC in Greece. This may be due to the Greek sovereign debt crisis in 2012. (2) for each lending rate following the PL approach. Values in parentheses express the t-statistic. (***) (**) and (*) indicate, respectively, significance at the 1%, 5% and 10% levels.
Results of the pass-through of MMR to deposit rates reported in table 4 show similar characteristics. Indeed, the pass-through is positive for all countries except for the pass-through to Deposit rates with agreed maturity of household in Greece. At the Euro Zone level the pass-through to deposit rates is higher than that to lending rates. Also the pass-through of MMR to deposit rates in European countries is higher than that to the Euro Zone. Indeed, for the deposit rate with agreed maturity five out of eight countries (Germany, Spain, France, Austria, Finland) show a higher pass-through than the pass-through to the Euro Zone. Similarly, five out of eight countries (Germany, Spain, Italy, Austria, Portugal, Finland) show a higher pass-through of MMR rate to overnight deposit rate of household. Furthermore, half of the considered European countries (Germany, Austria, Portugal, Finland) reveal a similar pattern of the pass-through of MMR to their overnight deposit rate of NFC. (2) for each deposit rate following the PL approach. Values in parentheses express the t-statistic. (***) (**) and (*) indicate, respectively, significance at the 1%, 5% and 10% levels.
IMPACT OF THE FINANCIAL CRISIS ON THE LONG-TERM PASS-THROUGH
Results of the Structural Break Test
Figure 1 below depicts the evolution of the 3-month Euribor and EONIA money market rates from January 2003 to February 2014. The graph shows a break in the dynamic of the two previous rates in 2008 which corresponds to the Lehman Brothers bankruptcy. This break date is confirmed statistically using the Chow (1960) test. Indeed, results in Table 7 show that the test rejects the null of no break in September 2008 for all countries considered in this paper. With regard to these results, we divide the full sample period into two subperiods namely pre-and postcrisis periods. We then carry out estimation (2) in each of the subperiods.
Subsample Analysis Using The PL Approach
Respective estimation results of the long-term pass-through of money market rates to credit and deposit rates are reported in Table 6 . Overall, all the coefficients are highly significant. We also notice that the impact of the financial crisis is noteworthy on the degree of pass-through to consumer loan rates because the transmission has increased since the financial crisis in most member States of the euro area.
Pre-crisis values of PL estimation of the degree of transmission to consumption credit rates are higher for most countries. Accurate estimation of the degree of pass-through is of extreme importance for many reasons. For example, by underestimating the degree of pass-through, the monetary authority may unnecessarily tighten monetary conditions in an attempt to curb inflationary pressures. This action may exert unnecessary pressure on the real sector of the economy that causes jeopardizing growth and employment. (2) for each lending rate using the PL approach before the Crisis (BC) and after the crisis (AC). Values in parentheses are t-statistics. (***) indicates significance at the 1% level.
When considering deposit rates (Table 7) , it is clear that the crisis has a significant impact on household deposit rates with agreed maturity, because the degree of pass-through to this rate declined sharply after the crisis for all countries of the Eurozone to achieve low levels of pass-through while the pass-through was very high and even complete before the crisis for several countries (Spain, Austria, Portugal and Finland).
Finally, the transmission from EONIA to overnight rate on deposits from NFCs is the highest among deposit rates analyzed in this paper both before and after the crisis. The financial crisis has a significant impact on the long-term pass-through because the degree of transmission declined after September 2008 for most countries in the euro area. (2) In general, the degree of pass-through is higher for deposit rates than for lending rates and the crisis led to a drop in transmission for all bank rates.
CONCLUSION
In this paper we examine the impact of the financial crisis on the degrees of long-term pass-through from rates derived from the money market (EONIA and 3-month Euribor) to lending and deposit rates of selected banks in the euro area countries. To this end, we use the Phillips and Loretan approaches which allows estimating the longrun pass-through.
The main findings of this study are summarized as follow. First, we find that the degree of adjustment of lending rates to 3-month Euribor rate is higher for interest rates on loans to NFCs. In addition, the comparison between degrees of long-run pass-through to deposit and lending rates leads to conclude that the deposit rates are more sensitive to variation in 3-month Euribor. Second, results obtained by the PL approach show that the degree of transmission is partial in all Euro countries. Third, we show that the financial crisis constitutes a break in the longrun pass-through from MMR to bank rates. Hence, our study is carried out in two subperiods namely before and after the financial crisis being defined by September 2008 Lehman Brothers bankruptcy.
Results given by the PL approach show that before the crisis, PL estimates of the degree of MMR transmission to consumer loans are high for most countries. After the crisis, PL estimates show that the evolution of the degree of pass-through is mixed, i.e. higher for some countries (Germany, Greece, Austria, Portugal and Finland) and lower for others (Spain, France and Italy). For rates on loans to NFCs, we show similar results as those for the previous rate before and after the.
Various courses of actions could be envisaged, such as taking into account the changes in rate-setting behavior following the turbulences in the money market through other approaches such as the Asymmetric TAR and MTAR cointegration models.
